This study investigated continuity and stability of hypothalamic-pituitary-adrenal (HPA) and sympathetic nervous system (SNS) response measures in mother-infant dyads across 2 different types of social stress sessions. Synchrony of response trajectories across systems (SNS-HPA coordination) and partners (mother-infant attunement) was addressed, as were associations with infant temperament. Primiparous mothers and their 18-month-old infants (n ϭ 86 dyads) completed an attachment stressor-Strange Situation (Ainsworth, Blehar, Waters, & Wall, 1978) -at Session 1 and challenge stressors-cleanup task and emotion task battery-at Session 2. Mother and infant saliva samples collected to index pre-stress, stress, and post-stress response during each session were assayed for cortisol (HPA marker) and salivary alpha-amylase (sAA; SNS marker). Multilevel modeling of cortisol/sAA trajectories across sessions revealed rank-order stability in mother/infant stress measures but discontinuity in absolute levels; cortisol trajectories were higher during attachment stress, and sAA trajectories were higher during challenge stress. Varying degrees of mother-infant attunement were found across sessions/systems. Infant surgency predicted higher stress measures, and negative affect and effortful control predicted lower stress measures, though associations depended on session/system. Findings are discussed in terms of advancing a multisystemic, contextual definition of developing stress responsiveness.
Conclusions about a developing infant's susceptibility to psychosocial stress are often made based on measures of a single stress system responding to a single stressor, making it critical to know which aspects of response represent stable individual tendencies, and which are dependent on contextual features that should be considered in research design and interpretation. In particular, the importance of stressor type for probing different physiological systems, and the nature of association between different aspects of response-across physiological systems, across parent-infant dyads, across physiology and behavior-require further elaboration (see Obradovic & Boyce, 2009 ). The current article advances a multisystemic, contextually sensitive definition of developing stress responsiveness by investigating the following in mother-infant dyads measured across two stress sessions:
How continuous and stable are mother-infant stress response profiles (hypothalamic-pituitary-adrenal [HPA] , sympathetic nervous system [SNS] ) across different types of social stressors?
How related are HPA and SNS response profiles within an individual, and within the mother-infant dyad, and do these associations vary across stressors?
To what extent do infant temperament dimensions predict these profiles across stressors and stress systems?
Continuity and Stability of Stress Response Systems
Humans possess two main psychobiological systems designed to manage stress encounters: the fast-acting autonomic activity associated with the SNS, and the slower acting neuroendocrine cascade represented by the HPA axis. The availability of noninvasive markers of each-salivary cortisol has been used for some time to index HPA output, and salivary alpha-amylase (sAA) has more recently been validated as a surrogate marker of SNS activation (e.g., Chatterton, Vogelsang, Lu, Ellman, & Hudgens, 1996; Granger et al., 2006 )-has facilitated developmental research demonstrating functional implications of these physiological stress profiles. Still, an important question for developmental researchers is whether measurements obtained in a particular stress session represent a habitual response profile that will generalize to other situations. Research can address continuity-consistency of absolute levels-and stability-consistency in rank ordering within a group-in a process over time. Bornstein and Suess (2000) established stability but not continuity of autonomic stress function across 5 years in mother-child dyads, a finding that has since been confirmed by further research (i.e., DiPietro, Bornstein, Hahn, Costigan, & Achy-Brou, 2007) . Parallel evidence for the HPA axis was provided by Goldberg et al. (2003) , who demonstrated stability in baseline cortisol and reactivity among 12-18-month-old infants, but discontinuity in time to peak and post-stress cortisol levels across attachment and coping stressors.
Thus far, little has been done to address stability and continuity in response across stress systems, or to identify conditions for discontinuity in each. It has been suggested that HPA and SNS serve overlapping but distinct functions in stress mobilizationwhereas HPA responds preferentially to threatening situations eliciting negative affect, SNS response is less valenced and supports general arousal needed for challenge-related coping (Frankenhauser, 1982; Nigg, 2006) . In support of this, toddlers exposed to emotion-eliciting tasks showed associations between cortisol and negative affect, and between sAA and approach/positive affect, respectively (Fortunato, Dribin, Granger, & Buss, 2008) . Similarly, though in an adolescent sample, Stroud et al. (2009) showed greater cortisol reactivity during a performance stressor eliciting more negative affect, compared to a peer rejection stressor that preferentially activated sAA. Together, these studies suggest that one could expect stability in HPA and SNS response over time, but discontinuity in the magnitude/temporal profile of response related to stress type or context. In particular, typical infant stressors used in developmental research may be differentially suited for HPA and SNS elicitation based on the degree of social threat versus challenge involved. Separation from primary attachment figures, as in the Strange Situation (Ainsworth, Blehar, Waters, & Wall, 1978) , would likely pose a greater threat, whereas demanding cooperative task batteries should yield more of a challenge response, and in fact, a recent review shows that studies using the former stressor type more often yielded cortisol increases than the latter (Gunnar, Talge, & Herrera, 2009 ). However, significant gaps remain in our understanding of how profiles of mother-infant response actually differ across stressors, and how these responses relate to one another.
Synchrony Across Stress Systems: HPA-SNS Coordination and Mother-Infant Attunement
As a multisystemic approach to stress becomes more common, questions about expected relations among stress profiles become salient. We have suggested that stress trajectories may be characterized as synchronous when they unfold in a parallel fashion (but not necessarily at the same level) over time or asynchronous when they unfold either independently of one another or inversely (one rising as the other falls). More specifically, we use the terms coordination to denote such synchrony across HPA and SNS systems within an individual and attunement to denote synchrony across mother and infant dyad partners within a particular stress system (Laurent, Ablow, & Measelle, 2011; see Figure 1 for an illustration of these terms). It should be noted that our operationalization of attunement differs from that developed by developmental researchers, such as Feldman (2007) , who have explicated causal/lagged associations of parent-infant behaviors; instead, our approach resembles Papp, Pendry, and Adam's (2009) analysis of the covariation of mother-adolescent cortisol trajectories described as physiological synchrony.
Pathways regulating SNS and HPA are interconnected, yet their linkage is complex, allowing for both suppressive and stimulatory effects during acute stress (Sapolsky, Romero, & Munck, 2000) . A body of research investigating combined HPA/SNS response has yielded mixed findings on overall symmetry across system outputs (e.g., El-Sheikh, Buckhalt, Erath, Granger, & Mize, 2008; Gordis, Granger, Susman, & Tricket, 2008) , and there is as yet little evidence for whether temporal coordination (as defined above) during a given stress episode is normative or adaptive. Especially for the developing infant, functioning of these systems is likely shaped within a social regulatory context. The mother/primary caregiver may be a decisive route through which environmental influences are transmitted, in that stress conditions in the larger social environment can impact infant stress response through the process of mother-infant physiological attunement (e.g., Hibel, Granger, Blair, & Cox, 2009 ). It should be noted that previous operationalizations of "symmetry" and "attunement" have generally been confined to correlations between stress output levels at discrete time points and have not considered similarities across entire trajectories, though the latter approach shows promise for uncovering meaningful dyadic associations (i.e., Laurent et al., 2011; Papp et al., 2009) . Further investigation of the degree of cross-system coordination and parent-infant attunement in different stress contexts is needed to determine their universality and relevance for describing infant stress response more generally.
Stress Physiology and Behavior: Temperament Effects
A multisystemic characterization of stress responsiveness includes not only cross-physiology links but also links from physiology to behavioral profiles, often operationalized through temperament. The negative affectivity dimension of temperament has been related to higher cortisol levels and reactivity (e.g., Fortunato et al., 2008; Talge, Donzella, & Gunnar, 2008; van Bakel & Riksen-Walraven, 2004) and to sAA (Granger et al., 2006) and other measures of SNS (Buss, Goldsmith, & Davidson, 2005 ). Yet, other research has related surgency/extraversion to higher cortisol, at least under certain conditions (e.g., Donzella, Gunnar, Krueger, & Alwin, 2000; Turner-Cobb, Rixon, Jessop, 2008) , and regulation to both higher cortisol and sAA (Spinrad et al., 2009 ). Activation of these stress systems may not be a constant feature of a particular temperament style. Instead, temperament may focus responsiveness by shaping the demands of the situation, the meaning of the stressor for the individual, and resources he/she has to manage it. A comprehensive understanding of stress system development will include not only an appreciation of contextual and early interpersonal influences on each system, but also knowledge of which temperament dimensions consistently reflect physiological baseline and/or response characteristics.
The present study was designed to shed light on the questions raised above by testing continuity and stability in cortisol and sAA across two social stress sessions in a high-risk sample of motherinfant dyads. The first session involved attachment stress (the Strange Situation), and the second involved goal-oriented tasks (cleanup, emotion-eliciting task battery). Thus, the sessions were designed to elicit different types of social stress, with the former weighted toward threat and the latter toward challenge. Pre-stress, stress, and post-stress cortisol/sAA levels in mothers and infants were modeled using multilevel modeling to answer questions posed above regarding (1) similarities and differences in HPA/ SNS response trajectories across stressors, (2) synchrony of response trajectories across partners (HPA or SNS attunement) and systems (mother or infant HPA-SNS coordination), and (3) infant temperament effects on stress response trajectories. In contrast to much of previous stress research, the current emphasis was not on demonstrating the degree of sample-wide stress reactivity/recovery but rather on the cohesion of biobehavioral measures within dyads as they moved through different stressors. The object of analysis was not a particular "peak stress" or "reactivity" index, but the "response trajectory," which included both stress levels at different phases of the task and an overall trend (rising, falling, or no change) from pre-to post-stress. Although both approaches offer advantages, the individual trajectory approach allows us to consider within-dyad consistency in separable aspects (i.e., level, change over time) of a multisystemic stress response, which could be obscured by collapsing measures into a sample-wide reactivity index. Another distinction lay in the high-risk sample, arguably the 
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population in which developmental stress research is most needed to understand and influence risk pathways but that may represent somewhat different processes than those studied more commonly in low-risk samples. The present research was designed to provide a starting point for answering broad questions about stress response parameters in the under-studied, high-priority context of low socioeconomic status families. Given the dearth of previous research utilizing this stress trajectory modeling approach and/or dyadic measures across multiple stressors, the following hypotheses were fairly broad and necessarily tentative. We predicted that mother/infant cortisol and sAA trajectories would more likely show stability, but not continuity, across sessions. We also expected that cortisol-sAA coordination within dyad partners and mother-infant attunement within stress systems could emerge during one or both sessions, but would not consistently characterize stress response. Finally, we predicted that increased stress responsiveness (cortisol, sAA levels) would be most closely associated with infant negative affectivity, but that surgency could also relate positively, and effortful control would relate negatively, to observed stress profiles.
Method

Participants and Procedure
Eighty-six mother-infant dyads from a larger longitudinal study were assessed when the infant was 18 months of age. Primiparous mothers (mean age ϭ 24 years, SD ϭ 4.7 years) were recruited prenatally through the Women, Infants, and Children (WIC) program and represented a high-risk, low socioeconomic status sample. At the time of recruitment, 31% of mothers were on government assistance, with 21% reporting a yearly household income of Ͻ$10,000, 70% reporting $10,000 -$40,000, and only 9% reporting Ͼ$40,000. A minority of the mothers (21%) had a 4-year college degree, 43% had attended some college, and 36% had a high school degree or less. Reflecting the ethnic distribution in the community, 80% described themselves as Caucasian, 3% as African American, 7% as Latina, 4% as Native American, 1% as Asian, and 5% as "other."
All sessions were conducted in the afternoon (mean start ϭ 3:17 p.m.) to minimize diurnal rhythm effects, and the exact time at which each session began was included as a control variable in analyses. For the first session, mothers and infants completed the Strange Situation procedure 1 (Ainsworth et al., 1978) , which involves a series of separations and reunions and elicited distress in both infants and mothers. Afterward, the mother completed questionnaires in the same room as her infant. Four saliva samples were collected via sorbette, with stress phase interpretations dictated by the timing for HPA and SNS peak response to appear in saliva (i.e., approximately 20 min vs. 5 min; see Stroud et al., 2009 ): (1) upon arrival (pre-stress sAA), 2 (2) directly after Strange Situation (prestress cortisol, stress sAA), (3) 20 min after second separation (stress cortisol, post-stress sAA), and (4) 40 min after second separation (post-stress cortisol).
The second session occurred within 1 week of the first and started with a free-play/cleanup task, then proceeded to a series of emotion-eliciting tasks in the LabTab (Goldsmith & Rothbart, 1999) , an observational battery of tasks chosen for their proven sensitivity to individual difference in the development of temperament profiles. For the latter, infants completed the Fear, Frustration, and Joy LabTab tasks with an experimenter over the course of 15-20 min while the mother completed questionnaires in the same room. Five saliva samples were collected: (1) upon arrival (pre-stress sAA), (2) directly after cleanup task (pre-stress cortisol, cleanup stress sAA), (3) directly after LabTab (cleanup stress cortisol, LabTab stress sAA), (4) 15 min after LabTab (LabTab stress cortisol, post-stress sAA), and (5) 35 min after LabTab (post-stress cortisol). Table 1 summarizes sample timing and interpretation for each session. See Figure 2 for mothers' and infants' mean stress measures across sessions.
Measures
Controls. Mothers completed questionnaires regarding variables that could impact salivary assay; those found to predict cortisol (body mass index, age) or sAA (recent dental work) were included as controls in analyses.
Cortisol. Samples were assayed for salivary cortisol by enzyme immunoassay (Salimetrics, State College, PA). The test used 25 l of saliva, lower limit of sensitivity was .007 g/dl, range ϭ .007-3.0 ug/dl, average intra-and inter-assay coefficients of variation were Ͻ5% and Ͻ10%.
sAA. Samples were assayed for sAA by kinetic reaction assay (Salimetrics, State College, PA). Intra-assay coefficient of variation (CV) computed for mean of 30 replicate tests was Ͻ7.5%. Inter-assay variation computed for mean of average duplicates for 16 runs was Ͻ6%.
Because cortisol and sAA were positively skewed, natural log transformed scores were used in analyses.
Early Childhood Behavior Questionnaire (Putnam, Gartstein, & Rothbart, 2006). The mother completed this measure of three higher order temperament dimensions comprising 18 traits: Negative Affect (Discomfort, Fear, Frustration, Motor Activation, Perceptual Sensitivity, Sadness, Shyness, Soothability), Surgency (Activity Level, High Intensity Pleasure, Impulsivity, Positive Anticipation, Sociability), Effortful Control (Attentional Focusing, Attentional Shifting, Cuddliness, Inhibitory Control, Low Intensity Pleasure). A mean rating score (on a scale ranging from 1 to 7) was computed for the infant's behavior on each dimension. Reliability (Cronbach's alpha) for these scales ranged from .86 to .92.
Results
Hierarchical linear modeling (Raudenbush & Bryk, 2002 ) was used to model trajectories of mother or infant cortisol or sAA levels within dyads across time points. At Level 1, an intercept and slope term for each session allowed examination of both similarities and differences in mother/infant analyte levels and rates of change across sessions. By varying the linear centering point at which time was zero, intercepts (cortisol/sAA levels) at different phases of the session-that is, prestress, during a particular stress task, post-stress-could be tested. Linear models were selected to assess this response (as opposed to piecewise or quadratic models) because of both limitations in the number of time points available (i.e., only three for sAA in each session) and the fact that a quadratic model was unsupported for both infant cortisol (both sessions) and mother Session 2 cortisol.
Random-intercept models of mother/infant cortisol with sAA included as (group-mean-centered) time-varying covariates tested temporal coordination across systems in each session. Similar models of infant cortisol/sAA with the mother's measures as time-varying covariates tested dyadic attunement in each session. These covariates captured the extent to which relative increases or decreases in a stress measure within the dyad were associated with parallel changes in the stress outcome being modeled across time points in Sessions 1 and 2 (see also Papp et al., 2009 , for a similar modeling approach). Finally, infant temperament characteristics (grand-mean-centered scores) were tested as Level 2 predictors of between-dyad variability in session-specific intercepts and slopes. For illustration, the two-level equations predicting infant cortisol trajectories by (a) attunement with mother and (b) temperament are given:
An overview of stress response parameters tested and study findings is given in Table 2 .
Infants and Their Mothers Showed Stability but Discontinuity in Cortisol and sAA Response Trajectories Across Stress Sessions
Stability was assessed through tau correlations of Session 1 and Session 2 intercept and slope terms, and continuity was assessed through contrasts of Session 1 versus Session 2 coefficients. Significant correlations of intercept terms across sessions confirmed stability in mother and infant cortisol and sAA levels. Correlations between Session 1 and 2 cortisol levels increased over the course of the session from pre-through post-stress. SAA levels showed similarly high and increasing associations across sessions. Of slope terms, only mothers' cortisol slopes were stable across sessions.
Despite rank-order stability, discontinuities in cortisol and sAA levels and slopes were found across sessions, indicating that different stressors elicited different response profiles. The nature of these differences was similar across mothers and infants, though absolute levels and slopes within sessions differed across dyad members. Both mothers' and infants' cortisol levels were higher in Session 1 compared to Session 2. They also showed more negative slopes across samples in Session 2. For mothers, this meant a significant decline in cortisol during Session 2 (ns slope Session 1), whereas for infants, this meant a smaller increase (but still significantly rising) in Session 2 (see Figure 3 , darker lines).
Mothers' and infants' sAA levels, by contrast, were higher in Session 2 compared to Session 1. Neither mothers nor infants displayed differences in sAA slopes (which were nonsignificant, except for mothers' significant Session 1 rise) across sessions (see Figure 3 , lighter lines). Note. These time intervals represent prototypical sample times for each session; some variation was introduced by differences in length of the Strange Situation (SS) procedure (due to intense/prolonged infant distress) and/or LabTab tasks, but such variation was always Ͻ5 min. sAA ϭ salivary alpha-amylase.
Infants and Their Mothers Showed Cross-Partner Attunement of Cortisol/sAA Response Trajectories Across Sessions but No Cross-System Coordination of Cortisol and sAA
Synchrony across systems (coordination) and partners (attunement) was assessed through significance testing of Level 1 timevarying covariates (as shown above in Equation a). Neither mothers nor infants showed evidence of cortisol-sAA coordination within stress episodes; the sAA covariates for both Sessions 1 and 2 failed to reach significance in predicting cortisol levels. Infants did display attunement with mother stress levels across sessions and systems. In other words, whereas trajectories of cortisol and sAA did not unfold synchronously over the course of a session within individuals, mother-infant stress measures within dyads tended to do so, in the sense that relative increases in the mother's cortisol/sAA predicted higher levels of the infant's same stress measure. Whereas the mother cortisol covariate was stronger in Session 1 compared to Session 2, 2 (2) ϭ 6.41, p ϭ .04, the mother sAA covariate was stronger in Session 2 than Session 1, 2 (2) ϭ 8.24, p ϭ .02. Not only was the degree of mother-infant cortisol and sAA attunement discontinuous across sessions, it was also unstable, as demonstrated by nonsignificant tau correlations between Session 1 and Session 2 attunement terms. This means that the strength of mother-infant attunement appeared to be specific to the stressor context and not a stable characteristic of the dyad.
Infant Surgency Predicted Elevated Stress Response Across Systems and Sessions; Effortful Control and Negative Affect Predicted Reduced sAA in Session 2
Temperament effects were assessed through significance testing of Level 2 regression coefficients (as shown above in Equation b). The three temperament dimension scores were entered as predictors of cortisol and sAA intercepts/slopes across sessions. Surgency predicted infant cortisol levels in Session 1 only, with stronger associations emerging as the session progressed (see Table 3 , top panel). No other temperament dimensions 3 predicted infant cortisol levels or slopes. Infant sAA levels during Session 2 were predicted by different temperament dimensions at different phases; whereas effortful control predicted lower sAA at pre-stress and cleanup, negative affect became a significant predictor of lower sAA at cleanup only, and surgency predicted higher sAA by post-stress (see Table 3 , lower panel). Mothers' cortisol and sAA were not significantly associated with infant temperament variables.
Discussion
The present study helps define parameters to be considered in developmental stress research and adds to existing measures of 3 Interactions of the temperament dimensions were also tested as possible predictors and were found nonsignificant. Note. An asterisk indicates that effect was found in the current study; a dagger indicates that effect was not found in the study. sAA ϭ salivary alpha-amylase; HPA ϭ hypothalamic-pituitary-adrenal; SNS ϭ sympathetic nervous system. physiological stress reactivity by clarifying which aspects of infant response profiles are the same and different across different stressor contexts, and how these profiles relate to both maternal stress profiles and infant temperament. We were able to confirm stability in cortisol and sAA levels across different stress sessions in mothers and infants while pointing to discontinuities in absolute level and temporal profile of response by stress type/session. Further, we found evidence for motherinfant physiological attunement within stress systems, and for infant temperament-physiology associations, both of which varied by stress session. These findings offer several important points to guide developmental stress research in determining which systems respond to which types of stressors, how these systems relate to one another within and across dyad partners, and under what conditions temperament dimensions predict physiological stress response. Mother-infant dyads showed a higher, more sustained response trajectory during the attachment stress in the HPA system, and during the cleanup/emotion tasks in the SNS system. This adds weight to the contention that these two systems respond preferentially to particular types of stressors; whereas the distressing, largely uncontrollable Strange Situation could elicit more of a threat response, the cleanup and emotion battery were challenge tasks designed to elicit a range of affect and control-related coping. The fact that the range of affect evoked by the LabTab tasks may have overlapped with that of the Strange Situation further underscores the discontinuities found, as any overlap would likely dilute (not create) session differences. An expected, recovery to pre-stress levels was not found, at least at the sample-wide level, for mothers' Session 1 sAA and infants' Session 1 and Session 2 cortisol. Although speculative, these patterns may further reflect differences in the degree of control that mothers versus infants perceive over the course of these stress paradigms. Mothers' increasing sAA during the Strange Situation may attest to more active comforting responses with their infants during reunions and increased perceived control as the task neared a close (see Kivlighan & Granger, 2006 , for evidence of sAA's role in active performance and bonding). In this vein, infants' higher and increasing cortisol levels during both sessions may have had to do with their lack of knowledge of what would come next and when the stresses would end, increasing perceived threat and uncontrollability. In addition to these considerations, the high-risk nature of the sample may have contributed to a generally delayed recovery (though probably not to differential patterns across sessions), and further investigation in low-risk samples would help to determine generalizability of specific response profiles.
The differences observed between these two sessions may have been influenced by novelty effects as well as stressor type; as noted in the Method section, counterbalancing to remove order effects was not feasible, given the demands of the Strange Situation procedure. However, stressor order-specifically, habituation from Session 1 to Session 2-is unlikely to fully explain the findings for several reasons. First, while cortisol levels were attenuated in the second session, sAA levels were increased, so a general dampening of arousal did not occur. Although stress habituation is more commonly found in the HPA system, several studies in both adults (Kudielka et al., 2006; Wüst, Federenko, van Rossum, Koper, & Hellhammer, 2005) and infants (De Weerth & Buitelaar, 2006) demonstrate that this is by no means universal, even with repeated exposure to the exact same stressor, and that heightened responsiveness may also emerge. For SNS response across repeated stressors, available evidence points to a lack of habituation but not to sensitization (Schommer, Hellhammer, & Kirschbaum, 2003) . Finally, the mother-who had a memory of visiting the laboratory to participate in similar tasks at 5 months postnatal, and for whom the situation was thus less novel-showed the same patterns of differential cortisol/sAA response as did their infants.
Beyond describing generalizable and context-specific aspects of HPA/SNS response profiles themselves, we were interested in the degree of synchrony observed across systems and mother-infant dyads. We did not find evidence for temporal coordination across HPA and SNS systems, which is consistent with the differential functions of these systems in stress mobilization and the possibility of multiple stimulatory and suppressive links between the two. We did find attunement of infant and mother HPA/SNS profiles across episodes, with greater cortisol synchrony during the attachment stress session, and greater sAA synchrony during the challenge stress session. It is striking that these within-dyad temporal associations emerged so consistently, given the very different roles of mothers and their infants over the course of these sessions (particularly the second session when the mother spent the latter portion presumably uninvolved in the stress tasks themselves). This is consistent with prior research demonstrating mother-infant stress associations even when the two were not in close physical proximity (see Sethre-Hofstad, Stansbury, & Rice, 2002) and suggests physiological attunement is a powerful path by which parent variables may influence (and be influenced by) infant responsiveness.
Although the current investigation did not allow for a finegrained dissection of mediating links within this attunement process, past research suggests that maternal physiology translates into behaviors that, in turn, influence the infant's physiology through affective matching (Feldman, 2007) . Further insight into the specifics of how such attunement works-bridging the gap between the level at which we have approached it and prior characterizations-will come from research designs that relate mother HPA/SNS activity to behavior, mother behavior to infant affect, and infant affect to HPA/SNS activity on a moment-tomoment scale throughout stressful interactions. As described by Feldman and colleagues (e.g., Gordon, Zagoory-Sharon, Leckman, & Feldman, 2010) , mothers who are better able to regulate their own stress reactivity may be more sensitive to subtle affective signals in their infants and able to respond with coordinated behaviors (i.e., gaze, touch) that allow for positive affective matching, and resultant calming of the infant's stress systems. Conversely, attunement might be found in dyads where mothers have difficulty regulating their own stress during infant interactions, resulting in overly harsh or insensitive behavioral responses to their infant's signals, which in turn leads to negative affective matching and heightened infant stress. It is worth noting that attunement is neither a necessarily positive sign nor a universal one. Heightened mother-infant cortisol attunement has been found in families characterized by increasing maternal depression (Laurent et al., 2011) and by intimate partner violence (Hibel et al., 2009) , suggesting it may function as an adaptation to particularly risky and/or unpredictable family conditions as well as to supportive ones. Differential strength across sessions further suggests that the process of HPA or SNS attunement is heightened in situations preferentially activating that stress system. In this way, infants may learn which stressors to respond to and how to respond from their mothers (and perhaps other caregivers), for better or worse. Although further investigation is needed to fully appreciate the conditions for and functional implications of such within-dyad attunement, this study underlines the fact that infant stress response should not be considered in a social vacuum.
Finally, we took a step toward elucidating associations between physiological and behavioral responsiveness by relating HPA and SNS trajectories to infant temperament. Our primary hypothesisthat negative affect would relate to higher stress measures-was not supported, but secondary hypotheses were supported by findings that surgency predicted higher cortisol (Session 1) and sAA (late Session 2), and effortful control predicted lower sAA (early Session 2). To understand the surgency-cortisol association, Turner-Cobb et al.'s (2008) finding that surgent children who were also socially isolated showed elevated cortisol during a stressful transition may be relevant. In our sample, the stress of being separated from their mothers may have been experienced as more threatening and/or a greater loss of control for highly sociable infants. For sAA, the temperament associations generally confirmed prior findings that this measure aligns with positive engagement in demanding tasks. Temperament effects on early session stress levels (i.e., effortful control) could be more reflective of influence on baseline SNS function, whereas later effects (i.e., negative affect and surgency) could speak more directly to an infant's ability to respond to challenging situations. Again, effects on HPA or SNS measures were specific to the stress episode that most activated that system, suggesting that temperament dimensions may be more or less relevant for physiological stress response depending on the task demands. The current findings represent the tip of the iceberg of temperament-physiologyadjustment associations, but they do point to basic design parameters (i.e., stressor type, HPA vs. SNS measure) to consider in assessing and interpreting infant responsiveness.
At this point, explanations offered for distinctions discovered here are necessarily tentative and suggest future research directions to pursue. In particular, the influence of particular aspects of the stressor (i.e., perceived controllability, possibilities for active engagement) on HPA/SNS response profiles, and factors shaping more or less coordinated/attuned responses within dyads, should be systematically investigated. A greater age range and/or longitudinal assessments of infant-parent dyads responding to a range of developmentally relevant stressors over longer time intervals would allow for a better characterization of developmental stability/change in multisystem responsiveness and prospective prediction of functional outcomes. Still, this study provides a basis for stress researchers to both be confident in the generalizability of response to a given stressor (stability) and to justify examining response across stressors in a range of stress systems (discontinuity). It also points beyond the single stress measure approach to dyadic and behavioral measures that could more routinely be included in a multisystemic interpretation of developing responsiveness.
